ABSTRACT
INTRODUCTION
SrHP (Strontium hydrogen phosphate), CaHP (Calcium hydrogen phosphate) and BaHP (Barium hydrogen phosphate) were grown in silica gel medium at room temperature. The next approach is to investigate and grow mixed crystal in silica gel medium at different environments, which contains one major elements (phosphate), three minor or trace elements (strontium, barium and chromium) and one inhibitor (Magnesium). BaSrCrMHP is a mixed crystal, which typically represents the biological crystals formed in the human urinary tracts called renal stones [1] [2] [3] .
MATERIALS AND METHODS
The silica gel, also known as SMS (Sodium meta silicate) was used in the present work as the growth medium. The commercial water glass was added with double distilled water in 1:1 ratio and mixed well. The container was left undisturbed for few days to allow sedimentation. Then the solution was filtered and stored in a glass container and this solution is called stock solution.
The stock solution with density of 1.06g/cc was prepared. In the present work, analytical grade reagents and double distilled water was used. The gel density used in the experiment ranges from 1.06 g/cc to 1.03 g/cc [4] [5] [6] . Simple test tubes of 2.5 mm diameter and 15 cm length are used. The concentration of phosphoric acid used in this work includes 0.5N, 1N, 1.5N and 2N and the concentration of supernatant solutions [Strontium chloride (SC), Barium chloride (BC), Chromium chloride (CC) and Magnesium chloride (MC)] varied from 0.5M to 2M. One of the reactant -phosphoric acid was mixed within the gel solution and then it was poured about twothird of the single test tubes. After the gel set, the supernatant solutions of (BaCl 2 +SrCl 2 +Crcl 2 +MgCl 2 ) were added slowly along the sides of the test tubes. The supernatant solution diffuses through the set gel, which reacts with phosphoric acid present in the gel leading to the growth of BaSrCrMgHPO 4 
RESULT AND DISCUSSION
The BaSrCrMgHPO 4 crystals are grown in three different growth faces by applying various growth parameters. Table 1 gives the growth parameters of BaSrCrMgHPO 4 crystals and the bold letters shows the optimum growth parameters. Among them, the laser exposed growth medium shows better nucleation reduction and no crystals were formed, because of the inability to attain super saturation. In the sun light exposed medium partial nucleation was observed, since exposure of sunlight to the growth medium was only in day time that is six hours per day and the growth period was ten months.
FTIR Spectral Analysis of BaSrCrMHP Crystals
FTIR Spectrometer having KBr pellets sample holder and KBr detector was used for the analysis. The KBr pellet samples are used and the absorption frequencies range from 600 to 4000cm -1 . Figure 3 shows the FTIR spectrum of BaSrCrMHP crystal. The absorption bonds, absorption frequencies and percentage of transmittance was measured and compared with the reported values [7] [8] . The values are tabulated in Table 2 and it confirms the presence of BaSrCaMHP crystal constituents. 
Thermogravimetric Analysis of BaSrCrMHP Crystals
The TGA/DTA experiment simply measures the change in weight of a sample as a function of its temperature. A plot of weight % as a function of temperature (T) can relate the weight change to the stochiometry. In the present study, TGA is carried out for BaSrCrMgHPO 4 crystal using STA 1500 instrument in air atmosphere. The TGA and DTA of BaSrCaMHP crystals were carried out by STA 11500-PLTS instruments. Powdered sample of BaSrCrMHP crystal of 6.68 mg was used for analysis in TGA. The temperature ranges from room temperature to 900 o C by heating at a constant rate. Fig-4 . Shows the TGA and DTA graph of BaSrCrMHP crystals and the percentage of weights are tabulated in Table 3 
Scanning Electron Microscopic Study of BaSrCrMHP Crystal
It is the best known and most widely used surface analytical techniques. SEM, accompanied by X-ray analysis, is considered a relatively rapid, inexpensive, and non-destructive approach to crystal surface analysis. It is often used to survey the surface analytical problems before proceeding to the techniques that are more surface sensitive and more specialized. A well-grown BaSrCrMHP single crystal was selected for the investigation of surface morphology by using SEM. The SEM photograph was made in the version S-300-I instrument. The sample named VCA-600 kept in lobe middle; the data size was 640 x 480 micro meter. The minor and major magnification of SEM was about 250 times. SEM acceleration voltage was 25000 volts and the sample was kept in a high vacuum. 18200-micrometer working distance and monochromatic color mode was employed. 200 μm focusing of BaSrCrMHP crystal SEM is shown in Figure 5 . In the surface analysis of SEM-BaSrCrMHP crystal, few smooth surfaces, many fine grain boundaries and some valley regions were observed [9] [10] . 
Single Crystal X-ray Diffraction
X-ray crystallography is one of the most useful methods for exploring the nature of matter. Xray diffractometry is used to determine the phase content in many minerals and materials. As a result, it is used by researchers in a wide range of disciplines. It is used as an adjunct to chemical analysis in the identification of the constituents of mixtures of crystalline phases, such as minerals, cements and alloys; for measurements of the lattice parameters of artificially produced structures such as to identify changes in raw materials or methods that might alter a drugs efficacy. X-ray diffractory meter readings got from RSIC -IIT Chennai-25 in the BaSrCrMHP single powder crystals. The XRD pattern and diffraction indices of the grown crystal are calculated by Treor programme according to the values of 2θ in XRD [11] [12] . The unit cell parameters are shown in Table 4 . Table 4 . Unit cell parameters of BaSrCrMHP.
From the data it is confirmed that the crystal system is triclinic.
Etching Study of BaSrCrMgHPO 4 Crystal
A well-grown BaSrCrMHP crystal was immersed in HCl solution at a desired concentration. The dissolution of BaSrCrMHP crystal depends upon the etchant concentration, temperature, crystal morphology, etching time etc [13] [14] . The etch pits are shown in Figure 6 . The etch pits were observed as plane pit, leaf pit and step pits. 
CONCLUSION
In the present work good transparent Barium Strontium Chromium Magnesium hydrogen phosphate (BaSrCrMHP) single crystals were grown with well developed faces. Different growth habits were observed with respect to the different pH values for gel density 1.03g/cc to 1.06g/cc. The effect of sunlight and laser on the growth of BaSrCrMHP crystals were studied and found that laser exposed medium produces better nucleation reduction. Characterization studies like XRD, .FTIR, TGA/DTA, SEM and etching were done and the results analyzed. Using XRD results, the grown crystal cell parameters are calculated and found the crystal system as triclinic.
The chemical components present in the grown crystals were confirmed by FTIR. Using TGA/DTA graph, calculated the percentage of decomposition of grown crystals. The surface morphology of the grown crystal was studied by SEM. The study of chemical etching was carried out to obtain the etch pits pattern which gives the surface nature of grown crystals.
